In early 2015, the Medical Board of Australia commissioned research into international revalidation models and what might be applicable for Australia. This review examines the implications for Australian anaesthetists. What problem is revalidation seeking to address? What is happening in similar countries? Is there an issue with Australian anaesthetists' performance? Isn't continuing professional development enough? Could the Medical Board target known high-risk doctors? What is the evidence for the benefit of revalidation? How is and how should the profession be involved? Revalidation has been introduced in other developed countries. It commonly involves continuing professional development, feedback from colleagues, co-workers and patients, clinical audit and peer review. Although its evidence base is limited, the General Medical Council in the United Kingdom is evaluating its revalidation system, which should provide useful guidance for other countries. Australian anaesthetists and their professional organisations must remain informed about, and engaged in, the national debate about revalidation, to ensure that any new process is workable for Australian anaesthesia practice.
The Medical Board of Australia (MBA) recently announced that is has commissioned research on revalidation in other countries and what model might be developed for Australia 1 . The Collaboration for the Advancement of Medical Education, Research and Assessment (CAMERA) at Plymouth University Peninsula Schools of Medicine and Dentistry has been engaged to undertake this research. The MBA first signalled its interest in revalidation in late 2012, inviting the medical profession and the broader community to participate in a 'revalidation conversation' about future regulatory directions 2 .
Understandably, this conversation has sparked significant debate within the medical profession 3, 4 . Questions raised include: What problem is revalidation seeking to address? What is happening in similar countries? Is there an issue with Australian anaesthetists' performance? Isn't continuing professional development (CPD) enough? Could the medical board target known high-risk doctors? What is the evidence for revalidation?
This article addresses these questions, emphasising the importance of anaesthetists being informed about and actively involved in this issue. There is a vast literature on revalidation and related matters such as performance assessment; this is not intended to be a comprehensive review, but rather an overview of some of the key themes. Table 1 is a glossary, noting that the term 'recertification' refers primarily to the reissuing of a licence certificate by a regulatory body, although in some contexts this term is used interchangeably with 'revalidation'. Table 1 Glossary of terms
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Term Definition
Revalidation "The process by which doctors have to regularly show that they are up to date, and fit to practise medicine, [meaning] that they are able to keep their license to practice", International Association of Regulatory Authorities 114 Competence "What doctors do in testing situations" 74 Performance "What doctors do in actual professional practice" 74 Continuing professional development "A continuing process, outside formal undergraduate and postgraduate training, that enables individual doctors to maintain and improve standards of medical practice through the development of knowledge, skills, attitudes and behaviour, CPD should also support specific changes in practice" 78 Practice "Any role, whether remunerated or not, in which the individual uses their skills and knowledge as a health practitioner in their profession", Medical Board of Australia CPD=continuing professional development.
What problem is revalidation seeking to address?
Unfortunately, Australia, like other countries, has suffered its share of high-profile medical scandals [5] [6] [7] . Many of these happened prior to the 2010 National Registration and Accreditation Scheme. This scheme introduced mandatory notification for all health practitioners from the 14 registered professions, under four high-threshold, practicerelated circumstances-intoxication, sexual misconduct, impairment with significant risk to patient safety and departure from acceptable standards of practice 8 . Arguably, mandatory notification, had it been in place at the time, would have identified these extreme cases. Those involving criminal behaviour may not have been easily discovered, as the individuals involved may have subverted detection mechanisms 9, 10 .
The MBA's concerns in exploring revalidation appear not to be about those who come to their attention through mandatory notification, but rather about 'undetected underperformance' and ensuring a minimum standard is met. Dr J. Flynn, MBA Chair, writes that their mandate is protecting the public, that their objective is to ensure that every doctor 'continue(s) to practise safely and effectively long after they have graduated' 2 and 'that almost all of us can identify colleagues about whom we would have some concerns' 11 .
Professor R. Patterson, former New Zealand Health and Disability Commissioner, writes 'I want to know that I can rely on the public medical register and the simple fact of a current licence to practise medicine as assurance that any licensed doctor is competent. I find it unacceptable that, within the medical community, it is often common knowledge that a certain doctor should be avoided for the care of one's own family, but that the general public is not privy to such information… I want to know that even the ordinary practitioner meets minimum standards' 12 .
In the United Kingdom (UK), Archer and colleagues identify two main drivers for revalidation 13, 14 . The first of these is regulation, a 'safety agenda', to ensure minimum standards so that every doctor is fit to practise. The second is professionalism, a 'quality agenda', aiming to improve the standards of all doctors. In interviewing a number of key policy-makers they noted these objectives are often used interchangeably. Whilst revalidation might address both issues, it is important that its purpose in Australia is clearly defined.
What is happening in similar countries?
Many developed countries, for example in Europe 15 , have revalidation systems, but discussion here is limited to a number of English-speaking ones ( Table 2 ). Most include compulsory CPD, along with performance assessment using tools such as peer review and multisource feedback (MSF), also called '360degree' feedback. Many require more intensive review or referral to the regulator in more extreme cases, for those assessed as 'at risk' or identified as underperforming. 
New Zealand
The Medical Council of New Zealand (MCNZ) defines recertification as 'a mechanism used to ensure doctors are competent to practise within the scope in which they are registered' and that 'provide[s] assurance to the public and patients that practising doctors are competent and safe to practise' 16 . Specialist anaesthetists are registered in a vocational scope under the Health Practitioner Competence Assurance Act 2003. 'Good Medical Practice' (MCNZ) outlines expectations in five areas-medical care, communication, collaboration and management, scholarship and professionalism 17 .
All doctors must participate in the CPD program of an accredited provider; for anaesthetists this is ANZCA 16 . Annually, the MCNZ requires 50 hours of CPD activity, one audit relevant to own practice, a minimum of 20 hours of continuing medical education and at least ten hours of peer review (broadly defined to include case review, morbidity and mortality meetings, practice visits and MSF) 16 .
The MCNZ has a longer-term goal that all doctors undergo regular practice review where they are observed in their workplace by an external peer who provides feedback on areas for improvement 18 , with the regulator informed if patient safety is at risk. Regular practice review has already been introduced for general registrants (on a three-yearly cycle) and piloted with the New Zealand Orthopaedic Association, the Royal Australasian College of Physicians, the Royal Australian and New Zealand College of Obstetricians and Gynaecologists and the Royal New Zealand College of General Practitioners 19, 20 . For some specialty groups, regular practice review is now well established. Additionally, the MCNZ is working with medical colleges, through the Council of Medical Colleges 21 , on a framework that brings together existing methods of assessing doctors' competence and performance, avoids duplication and can be applied across disciplines 22 .
The United States
In the United States of America, anesthesiologists are registered at a State level. Certification and recertification are national processes 23 , overseen by the American Board of Anesthesiology. Twenty-four national medical specialty boards run voluntary recertification programs based on the four-part Maintenance of Competence (MOC) frameworklicensure and professional standing; lifelong learning and self-assessment; cognitive expertise; and assessment of practice performance 24, 25 . Each board interprets how this is applied to their specialty. Unlike in the UK and Canada, many do not require patient and peer surveys 26 . The components of the American Board of Anesthesiology Maintenance of Competence in Anesthesiology 27 are shown in Table 3 . For the fourth component, one of the activities must be in the first five years of the cycle and the other in the second five years. The simulation course must be at an American Society of Anesthesiologists-endorsed centre 28 .
Although certification and recertification are voluntary, there is increasing pressure from patients, hospitals and other sources to participate. In 2014, anesthesiologists undertaking both the Maintenance of Competence in Anesthesiology and the Physicians Quality Reporting System qualified for bonus Medicare payments 27 . It is estimated that 90% of doctors are certified 29 , with lower rates of recertification in those with time-unlimited certification (pre-2000) 25 .
Canada
In Canada, anesthesiologists are registered by province and territory-based colleges which are all members of the Federation of Medical Regulatory Authorities of Canada. Revalidation is defined as "a quality assurance process in which members of a provincial/territorial medical regulatory authority are required to provide satisfactory evidence of their commitment to continued competence in their practice" and its purpose is accountability 30 . Requirements vary between jurisdictions, although most mandate participation in the MOC program of one of the two national colleges 31 -the College of Family Physicians of Canada and the Royal College of Physicians and Surgeons of Canada (which cover all specialties, apart from primary care).
The overarching model for performance assessment of doctors is Maintenance and Enhancement of Professional Performance, a tiered approach, developed in the mid-1990s 32 .
Step 1 is screening, usually applied to all doctors on a cyclical basis. Those identified as 'at risk' are then more closely assessed, often face-to-face, with feedback and follow-up (Step 2). A more intensive process (Step 3) is applied to the small number of doctors identified as high risk through concerns raised by Step 2. Expectations of specialist performance are defined by the CanMEDS roles -medical expert, communicator, collaborator, leader, health advocate, scholar and professional (a new version of CanMEDS was introduced in 2015 with 'leader' replacing 'manager') 33 . Some provinces have accumulated large amounts of data using MSF, peer assessment and review of practice profiles (e.g. Quebec examines prescribing data). Many use patient and peer surveys, which may be applied across the board (Alberta, Physician Achievement Review [PAR], since 1999 34, 35 ), to a stratified random sample (Saskatchewan, Practice Enhancement Program, since 1994 36 ), or on an agedefined basis (in Ontario, the Peer Assessment Program has been applied to all doctors in the year they turn 70 and a stratified random selection of those under 70, since 1980 37 ). Funding varies; for example, in Saskatchewan, assessment is jointly funded by the ministry of health, the provincial medical association and the regulatory body.
In Alberta, the requirement for PAR is incorporated into the Health Professions Act (2009) that also provides legislative protection, so results can't be used for legal or disciplinary proceedings. PAR was introduced after a pilot study that showed high internal consistency and reliability, with only a modest rise in registration fees required to fund it (CAN$40 annually in 1999) 34 . In the pilot, two thirds of doctors indicated that the results had led them to consider changes in their practice and 9% of doctors were one or more SD from the mean 34 . Follow-up three months later showed that those who had received lower ratings were more likely to have contemplated or initiated changes in their practice 35 .
PAR self-assessment, along with surveys of medical colleagues, other co-workers and patients is undertaken using specialty-specific questionnaires, administered by an independent agency (Pivotal Research Inc., Edmonton, AB, Canada) for every doctor on a five-year cycle. For anaesthesia, patients are asked about communication, whether anaesthesia options were addressed and if they would be happy having the same anesthesiologist and anaesthetic again. Co-workers comment primarily about communication and teamwork, and medical peers also assess technical skills, planning and vigilance. These anaesthesia questionnaires have been reported as reliable, valid and feasible 38 .
Individual results, along with normative data for those in the same specialty, are reported to both the doctor and the Alberta Physician Performance Committee. A recent report found that 70% find the feedback valuable, 20% are neutral and 10% don't find it valuable; about half have changed their practice, most frequently their patient communication 39 . Doctors receiving the lowest ratings are subject to more intensive screening that may include a practice visit. Where patient safety may be immediately at risk, the doctor is referred to the regulatory body.
The United Kingdom
In 2012, the General Medical Council (GMC) introduced the most complex revalidation system in the world 40 . This was preceded by a pilot study (2010 to 2011) of 3000 doctors at ten sites 41 . Anaesthetists were involved at the University Hospitals of Leicester National Health Service (NHS) Trust, supported by the Royal College of Anaesthetists, although their data are collated with others in the report.
Uniquely, the same revalidation process now applies to all 270,000 UK-registered doctors. Detailed information is on the GMC website 42 , with anaesthesia-specific information on the Royal College of Anaesthetists website 43 .The system relies on nearly all UK doctors having NHS employer arrangements that facilitate annual appraisal. The GMC is funded by the profession and considerable costs of revalidation are also met by the NHS.
Much has been written about the erosion of public trust and calls for greater accountability created by high-profile medical scandals, especially Harold Shipman (arrested 1999), but also Bristol paediatric cardiac surgery 44, 45 , the gynaecologist R. Ledward 46 , and the Mid-Staffordshire NHS Foundation Trust inquiry 47 and others 48 . However, revalidation was first raised in 1972 by the Merrison Committee 13 . The discussion and proposed model evolved over time, with numerous reports and public enquiries.
Key developments included the 1998 edition of Good Medical Practice explicitly linking clinical standards to registration and the GMC consultation document Revalidating doctors: ensuring standards, securing the future (2000) 14 . Appraisal was introduced in the NHS in 2001, becoming contractually required in 2003 40 , although its quality was described as variable 49 . Then followed the Shipman Inquiry (2005) 50 , which was highly critical of the revalidation model proposed at that time. Subsequently, the Donaldson Review (2008) identified three purposes of revalidation-relicensing (fitness to practise), recertification (meeting specialty standards) and remediation-and five main challenges-the large numbers of doctors and their diverse settings; the requirement for a valid, reliable, proportionate and fair system; avoidance of duplication and bureaucracy; a grounding in accurate and verifiable data; and the need to add value by promoting quality improvement and public confidence 51 .
Revalidation is based on the four domains of Good Medical Practice 52 : knowledge, skills and performance; safety and quality; communication, partnership and teamwork; and maintaining trust. Every doctor must have an annual appraisal by an appraiser in the same institution, but not necessarily the same discipline, who determines if an appropriate standard has been met and, if so, makes a brief report to the Responsible Officer 53 . Every five years, the Responsible Officer, usually the medical director of the NHS Trust, makes one of three recommendations to the GMC-that the doctor is revalidated (i.e. can retain their licence to practise), that the decision is deferred, or that the doctor is referred for remediation 53 . At any stage, minor performance concerns are managed locally by the hospital. More serious issues are handled by referral to the National Clinical Assessment Service (a national body, established in 2001, which provides advice where there are performance concerns about doctors, dentists or pharmacists), or through the GMC fitness to practise procedures 54 .
Appraisal covers six areas (personal details, scope of work, previous appraisals, personal development plan, statement of probity and a personal health declaration) and is based on a portfolio with six types of supporting information (CPD, quality improvement activities such as audit, significant events, colleague feedback, patient feedback, and complaints and compliments) 55 . There is no requirement for specific tools, but many have been developed by the GMC, colleges and private companies 53 . The role of the Royal colleges is to provide specialty-specific advice about supporting information, CPD programs and resources including appraisal training.
Professional responses to revalidation in the UK have been mixed 14, 56 . There is scepticism about its ability to identify those unfit to practise, particularly due to its reliance on a local appraisal process, which may not be performed well, is based on information selected by the appraisee, and which may be subject to conflicts of interest 57, 58 . A study of responsible officers found some signs of 'tick-box behaviour' 40 and there is a perception that it imposes a significant administrative burden 59 . Additionally, there are concerns about ongoing reluctance in organisations to speak up about poor or borderline behaviour, potentially even amongst patients for fear of consequences for their care 58 . It has been emphasised that there is a need for leadership to move revalidation beyond a compliance exercise to one that promotes a culture of giving and acting on feedback, thereby leading to clinical improvement 40 .
Is there an issue with Australian anaesthetists' performance?
The short answer is we don't know. There is significant 'unwarranted variability' in Australian medical practice in general, partly reflecting slow translation of evidence into practice 60 . However, there is only a limited literature on the care provided by specialist anaesthetists, with much of it limited to small, single-centre studies focused on process outcomes rather than patient ones. For example, the quality of documentation by Australian anaesthetists varies 61 , as does adherence to guidelines for checking the anaesthesia machine 62 , sampling from arterial lines 63 and perioperative management of anticoagulant and antiplatelet drugs 64 .
Anaesthesia practice is different from many other areas of medicine, with its short-term, episodic nature and with patients anaesthetised for much of the time that we are caring for them. This necessitates specific measures. There are various methods for monitoring anaesthesia care [65] [66] [67] [68] [69] [70] , some of which have been more vigorously investigated than others. Whilst they can be used to improve performance, none are yet suitable for high-stakes decisions 71 . It has been suggested that what is needed are patient-relevant outcome measures that incorporate suitable risk-adjusted benchmarks and account for the influence of team and systems factors 45 .
There are many confounding issues in measurement, including how to account for individual scopes of practice and different settings 72 . Whilst we might think of career performance as a simple trajectory from achieving Fellowship to retirement, it is likely to be far more complex-multi-dimensional, time-sensitive and context-sensitive 73 . Performance is influenced, not only by competence, but also individual attributes such as health and fatigue 72, 74 . Additionally, anaesthetists work in teams and patient outcomes are determined by both system and team factors 72, 74, 75 . In view of these complexities, medical peers who work in the same or comparable circumstances may be the best assessors 72 .
Isn't CPD enough?
In 2010, CPD became compulsory for (national) medical registration in Australia, under legislation requiring compliance with the CPD standard set by the relevant specialist medical college. Anaesthetists make an annual compliance declaration at the time of MBA re-registration and this is subject to audit. Internationally, many countries have compulsory CPD and it is a requirement in most countries that have revalidation 31 .
There is a worldwide trend away from CPD based on an update model to one that improves clinical practice, particularly focusing on patient outcomes 76 , and a broadening beyond just knowledge and skills-based continuing medical education 31 . For example, the MOC program of the Royal College of Physicians and Surgeons of Canada has changed its focus, so that greater value is given to practice changes that improve patient outcomes 77 . However, CPD has primarily an educational focus, based on individual professional development with a cycle of needs analysis, planning, activities, changing practice and then reassessing 78 . Most programs lack an external 'passing standard' 79 and thus, as currently conceived, lack the capacity to assess performance.
In relation to CPD and doctors' performance, the MBA chair has posed the following: "The Board asks the profession and the community…whether the combination of CPD and clinical governance process are sufficient to allow the board to assure the public that all doctors on the register are competent and fit to practice. And if they are not, what needs to happen? Can or should CPD programs be redesigned?" 11 .
Could the board target identified problem or 'at-risk' doctors?
Perhaps the MBA should target 'high-risk' groups, commonly identified as doctors subject to recurrent complaints, those in practice for longer and those practising in isolation, be that geographical remoteness or solo practice.
Three per cent of Australian doctors are responsible for half of all formal patient complaints 80 . The complaints process can be used to predict individuals at particular risk of future complaints, using age, gender and specialty group 80 . However, a limitation of relying on complaints is that it is reactive rather than proactive 74 . A system for proactive, early detection and remediation is preferable.
Internationally, there is level 1 evidence that longer time in practice is associated with declining performance and lower quality care 81 . Older UK doctors are more likely to be referred to the National Clinical Assessment Service for performance issues 82 . In Ontario, Canada, those aged over 70 have more unsatisfactory peer-assessment results than do younger doctors 37 . Older surgeons and internists, and those who are in solo practice, are less likely to pass the US board examinations 83 . In Australia, the incidence of mandatory notification is higher in remote and very remote areas, although it bears no relationship to practitioner age 84 .
Data about 'high-risk' anaesthetists are limited. In the UK, older anaesthetists are responsible for a disproportionate number of patient complaints 54 . In some studies, older anesthesiologists are more likely to be involved in litigation 37, 85 , but this is not universally found 86 . Simulated cricothyroidotomy success rates are lower in older practitioners than in their younger colleagues 87, 88 and anesthesiologists vary in their capacity to recognise and effectively manage simulated crises 89 . How these findings translate to clinical performance is unknown.
What is the evidence for the benefits of revalidation?
In 1959, Kirkpatrick described a four-level model for evaluating the impact of education on outcomes. Level 1 is response to the experience, level 2 is change in knowledge and skills, level 3 is change in practice and level 4 is change in patient outcomes 90 . Whilst this has had its critics, it remains a simple way to think about the impact of learning on clinical practice. One of the key criticisms of revalidation is its limited evidence base 10, 57, 91 , particularly that few studies have demonstrated improved patient outcomes 92 (i.e. level 4 impact).
The GMC has commissioned an independent research collaboration to evaluate revalidation in the UK 93 , with the final report due in 2018 42 . No doubt there will be many ways in which other countries can learn from the UK experience.
The American Board of Medical Specialties maintains an evidence library for its certification programs, including specialty-identified data, although this includes few studies about anesthesiology 94 . Quality of care and outcomes in the USA are better for those doctors who are certified 29, 95 and lack of certification is associated with greater likelihood of disciplinary proceedings 95 , but given that it is a voluntary process, this could be due to self-selection bias. A comparison of US physicians undertaking the MOC examination showed that those in the highest quartile for exam scores provided better quality care (based on process measures) than did those in the lowest quartile 96 .
Amongst US anesthesiologists, 11 to 25 years postgraduation from medical school, those who were boardcertified had lower 30-day mortality rates than did their uncertified peers, although this may have been confounded by hospital-related factors; these data are also old and their current relevance is uncertain 97 . Lipner and her colleagues have recently reviewed the evidence for US board certification 29 , finding that it is associated with improved care with a modest effect size. They conclude that, whilst doctors are uncertain about it, patients and hospitals value it.
There are many individual tools for assessing specialists' performance. MSF has been widely studied, with a specific version developed for Australian anaesthetists 98, 99 . Peer and co-worker surveys require as few as ten respondents for adequate reliability 38,100,101 but this depends upon the questionnaire 102 . Results are not biased by the doctor selecting their own assessors 103 and the process is feasible at modest cost 104 . MSF can lead to changes in professional behaviour 38 , especially communication with colleagues and patients 105 . Response to the feedback is influenced by the perceived credibility of its sources (nurses and trainees viewed positively, surgeons with greater contention 99 ), format and content, with negative feedback more likely to result in behavioural change 106 . Reviewing the result with a trusted peer may enhance its effect 107 .
Patient surveys may not require large respondent numbers 38, 101 , but must be well designed to elicit useful information. They produce greater value when exploring issues such as whether management options and sideeffects were discussed, rather than asking for ratings of technical aspects of care 108 . Appraisal is time-consuming and costly 104 . Self-assessment is, broadly speaking, often inaccurate and less accurate in the least skilled who are often also the most confident 109 .
Importantly, the role of these individual assessment instruments as components of revalidation processes are not well understood.
How is and how should the profession be involved?
It is vital that anaesthetists participate in the revalidation debate, in the interests of our patients and also to shape developments to ensure that any future system is workable in the context of Australian anaesthetic practice. The specialist medical colleges are engaged, both individually and collectively. For example, ANZCA has developed a guide for anaesthetists' performance and professionalism 110 .
The Committee of Presidents of Medical Colleges, whose directors are the presidents of the 15 medical specialist colleges in Australia (most of which are bi-national with New Zealand), has recently released a statement on revalidation 111 . This includes the principles that any revalidation process should build on current systems with links to existing data, rather than creating a separate system; that it should be practical, outcomes-focused and cost-effective; and that it should take a quality-improvement approach based on a CPD framework including audit, peerreview, self-reflection on practice and MSF.
Conclusions
High-stakes decisions like revalidation need reliable and defensible performance standards 72 , adequate sampling, well-defined thresholds (for defining what is acceptable, unacceptable and seriously unacceptable 48 ) and interpretation by experts. These are not insignificant challenges. Barriers include the resources required (cost and opportunity cost) and addressing diverse contexts (including individual scopes of practice, public and private practice, locum doctors 112 , urban as well as regional and remote practice).
There is significant variation between the different international revalidation and recertification systems. However, common components are CPD with a quality-improvement focus, peer review of practice, clinical audit and MSF using colleagues, patients and co-workers. Any screening system requires high sensitivity and moderate rigour, but subsequent assessment of possible poor performers requires even greater rigour 74 .
It is not unreasonable for patients to expect that doctors who look after them meet a minimum standard (many of the general public already think that doctors undergo regular checks 49 ). Regulatory bodies have a responsibility to ensure that each registered doctor is fit to practise. The MBA Chair has put it as follows: "No one argues with the proposition that all doctors need to be competent within their field of practice. The question is whether existing continuing professional development programs and quality assurance processes are sufficiently robust to ensure that this is the case and, if not, how the gaps might be filled" 113 .
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